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(54) Method for heat treatment of SOI wafer and SOI wafer heat-treated by the method 



(57) A method for heat-treating an SOI waler in a 
reducing atmosphere, characterized in that the SOI wa- 
fer is heat-treated through use of a rapid thermal anneal- 
er at a temperature within the range of 1100°C to 
1 300°C for 1 sec to 60 sec. The reducing atmosphere 
Is preferably an atrrrasphere of 100% hydrogen or a 



mixed gas atmosphere containing hydrogen and argon. 
The heat treatment is preferably performed for 1 sec to 
30 sec. The method eliminates COPs in an SOI layer of 
an SOI wafer in accordance with a hydrogen annealing 
method, while preventing etching of the SOI layer and 
a burled oxide layer. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention: 

[0001] The present invention relates to a method for 
heat treatment of an SOI wafer, and particularly to a 
method for heat treatment capable of reducing crystal 
originated particle (hereinafter referred to as COP) den- 
sity in the surface of an SOI layer while preventing etch- 
ing of the SOI layer and a buried oxide layer 

Description of the Related Art: 

[0002] There has been proposed a technique such 
that an SOI (Silicon on Insulator) wafer is heat-treated 
at 500-1 200''C in a reducing atmosphere of 200 Torr or 

less in order to improve the surface roughness of the 
SOI wafer (see Japanese Patent Application Laid-Open 
(kokai) No. 5-217821). This patent publication states 
that when an SOI wafer is heat-treated at 950°C in a 
hydrogen atmosphere of 80 Torr or less, the surface 
roughness of the SOI layer is improved from 20 nm to 
1 .5 nm. 

[0003] In this case, the SOI layer of the SOI wafer is 
formed from an epitaxial layer 

[0004] Meanwhile, through performing experiments, 
the inventors of the present invention found that in an 
SOI wafer whose SOI layer is formed from a silicon wa- 
fer produced in accordance with the CZ (Czochralski 
method), when the SOI wafer undergoes hydrogen an- 
nealing at a high temperature of 1150° for a long time 
of 180 minutes in accordance with the conventional 
method, silicon of the active layer (SOI layer) of the SOI 
wafer is etched by an amount of 0.5 jim and etch pits 
are formed In a buried oxide layer They also found that 
defects such as COPs (Crystals Originated Particles) 
are present in the SOI layer and that when such defects 
extend to a substrate oxide film, there occurs a disad- 
vantageous phenomenon such that the COPs remain 
uneliminated or may even expand and that the buried 
oxide layer is etched by hydrogen that invades into the 
oxide layer through defects, resulting in fomiation of pits 
and adversely affecting the active layer in the vicinity 
thereof. 

[0005] In order to counter the effects of such a phe- 
nomenon, the applicant of the present invention has pro- 
posed a technique in which heat treatment is performed 
in a state in which an SOI layer has a thickness greater 
than 0.5 pm (see Japanese Patent Application LakJ- 
Open (kokai) No, 10-84100. This method has a draw- 
back of necessity for a step of reducing the thickness of 
the SOI layer after heat treatment in order to obtain an 
SOI layer having a thtekness of 0.5 jim or less. 
[0006] Also, there was proposed a method in which a 
Si epitaxial layer is grown on a silicon wafer, which is 
then bonded to another wafer in order to use the epitax- 



ial layer as an SOI layer This method can reliably elim- 
inate defects but greatly increases production costs. 
[0007] Further, the above-described hydrogen an- 
nealing method is described as requiring at least one 

5 hour for high temperature heat treatment, with the result 
that the productivity is low. Further, since the heat treat- 
ment is performed in a batch scheme using a vertical 
type furnace, a large amount of hydrogen must be 
caused to flow through the furnace, thereby increasing 

10 danger involved in the use of hydrogen. 

[0008] Meanwhile, presence of COPs has recently 
been reported to be a cause of decreasing the yield of 
a device fabricating process. COPs are one kind of crys- 
tal defect introduced during crystal growth and are 

IS known to have a regular octahedral structure. 

[0009] When a mirror-polished silicon wafer is 
cleaned through use of a mixture solution comprising 
ammonium and hydrogen peroxide, pits are formed on 
the surface of the wafer When particles on the thus- 

20 cleaned wafer are counted through use of a particle 
counter, in addition to real particles present on the wafer 
surface, pits are counted as particles. Such pits are 
called "COPs" in order to distinguish them from the real 
particles. 

2S [0010] COPs present in the SOI layer of an SOI wafer 
cause degradation of electrical characteristics of the wa- 
fer. 

[0011] For example, a reliability test which is the im- 
portant electrical characteristics of a device, especially 

30 the time dependent dielectric breakdown (TDDB) of ox- 
ide film, relate to COPs, and therefore COPs must be 
decreased In order to improve TDDB. 
[001 2] Also, COPs are said to affect the time zero di- 
electric breakdown (TZDB) of oxide film. 

35 [0013] Further, COPs are said to adversely affect a 
device fabrication process. That is, if COPs are present 
on the surface of an SOI wafer, steps are formed during 
a wiring process, which causes breakage of wires, re- 
sulting in decreased yield. 

40 

SUMMARY OF THE INVENTION 

[001 4] The present Invention has been accomplished 
to solve the above-mentioned problems, and an object 

45 of the invention is to provide a method for heat treatment 
which eliminates COPs in an SOI layer in accordance 
with a hydrogen annealing method, while preventing 
etching of the SOI layer and a buried oxide layer; i.e., 
formation of pits. 

50 [0015] Another object of the present inventron is to 
provide a method for heat treatment which improves not 
only TZDB of oxide film but also other electrical charac- 
teristics such as TDDB, and which also improves pro- 
ductivity and decreases an amount of hydrogen gas to 

55 be used and production costs. 

[0016] To achieve the above objects, the present in- 
vention provides a method for heat-treating an SOI wa- 
fer in a reducing atmosphere, characterized in that the 
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Silicon wafer is heat-treated through use of a rapid ther- 
mal annealer (RTA) at a temperature within the range of 
IIOCC to 1300°C for 1 sec to 60 sec. 
[0017] The rapid thenmal annealing can be performed 
by a method in which a wafer Is rapidly placed Into a 
heat treatment furnace whcjse temperature has been set 
to fall within the above temperature range, and, imme- 
diately after the elapse of the above heat treatment time, 
the wafer is rapidly taken out from the furnace, or a 
method in which a silicon wafer is brought to a prede- 
termined position within a heat treatment furnace and is 
then rapidly heated by a heater such as a lamp heater. 
The description "a wafer is rapidly placed into a heat 
treatment furnace and is rapidly taken out from the lur- 
nace after heat treatment" means that the wafer is 
placed Into the heat treatment furnace and taken out 
from the furnace, without performance of conventional 
control in whbh the temperature of a heat treatment fur- 
nace is increased and decreased over a predetermined 
time or in which the wafer is slowly loaded into and un- 
loaded from the heat treatment furnace. Of course, 
transferring the wafer to a predetermined position within 
a furnace tal<es a certain time, which ranges from sev- 
eral seconds to several minutes depending on the ca- 
pability of a wafer transfer apparatus. 
[0018] As described above, when a wafer is quickly 
heated through use of an RTA in a reducing atmosphere 
at a higher temperature for a shorter period of time as 
compared to conventional methods, COPs can be re- 
duced greatly, without an SOI layer or a buried oxide 
layer being etched, in order to improve not only TZDB 
of oxide film but also other electrical characteristics such 
as TDDB. 

[001 9J The heat treatment Is preferably performed In 
an atmosphere of 100% hydrogen or in a mixed gas at- 
mosphere of hydrogen and argon. In this case, COPs 
are decreased more effectively, while the SOI layer or 
the buried oxide layer is prevented from being etched. 
[0020] Further, in the present invention, the heat treat- 
ment time can be shortened to 1-30 seconds, which is 
shorter as compared with the time required for the con- 
ventional method. Since the heat treatment is performed 
at high temperature, COPs can be decreased sufficient- 
ly through heat treatment for a period as long as 30 sec- 
onds. Further, since the treatment time is short, neither 
the SOI layer nor the buried oxide layer is etched. 
[0021] The present inventbn also provides an SOI 
wafer that has undergone the heat treatment of the in- 
vention. Due to the heat treatment, the COP density of 
the SOI layer of the SOI wafer decreases from, for ex- 
ample. lOparticles/cm^toO.I particles/cm^. Therefore, 
there can be obtained an SOI wafer whose SOI layer 
and buried oxide layer are not etched, so that device 
characteristics and yield are improved. 
[0022] In the present invention, an SOI wafer is heat- 
treated by use of an RTA such that the SOt wafer is heat- 
treated in a reducing mixture-gas atmosphere at a high 
temperature. Therefore, the number of COPs in the sur- 



face layer portion of the SOI layer can be decreased 
greatly As a result, there can be obtained an SOI wafer 
having excellent electrical characteristics. That is, even 
when COPs are introduced into a wafer during monoc- 

s rystal growth or subsequent heat treatment, the heat 
treatment of the invention eliminates thus-introduced 
COPs. Further, since neither the SOI layer nor the bur- 
ied oxide layer is etched and both layers maintain the 
respective film thicknesses they had before the heat 

10 treatment, the SOI wafer can exhibit the designed de- 
vice characteristics. 

[0023] In contrast with the conventional batch type 
heat treatment, the heat treatment according to the 
present invention utilizes a single-wafer type RTA, so 
IS that a wafer can be heat-treated within a short period of 
time to thereby provide a mass-producing effect. Fur- 
ther, since the amount of hydrogen gas to be used de- 
creases, safety in relation to operation can be secured. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a graph showing results of compari- 
son among a COP density before the heat treatment of 
the present invention is performed (Comparative Exam- 

25 pie 2), a COP density after the heat treatment of the 
present invention is performed through use of an RTA 
(Example), and a COP density after a conventional heat 
treatment is performed (Comparative Example 1); 
[0025] FIG, 2 is a graph showing the relationship be- 

30 tween the COP density after heat treatment performed 
through use of the RTA and the temperature of the heat 
treatment, measured for each of two different values of 
heat treatment time; and 

[0026] FIG. 3 is a schematic sectional view showing 
3S an exemplary RTA for carrying out the method for heat 
treatment of SOI wafers of the present invention. 

DESCRIPTION OF THE INVENTION AND 
PREFERRED EMBODIMENT 

40 

[0027] The present invention will next be described in 
detail. 

[0028] The inventors of the present invention experi- 
mentally studied heat treatment conditions for SOI wa- 

'fs fers in an attempt to obtain heat treatment conditions 
capable of reducing the density of COPs present on the 
surface of an SOI layer while preventing etching of the 
SOI layer and a buried oxide layer, and found that when 
an SOI wafer is heat-treated within a very short period 

so of time in a reducing atmosphere in a temperature range 
higher than that used in conventional techniques, the 
COP density of the SOI wafer decreases, and neither 
the SOI layer nor the buried oxide layer is etched; i.e., 
no pits are formed. The present invention was accom- 

55 plished based on this finding. 

[0029] That is, COPs can be reduced greatly when an 
SOI wafer is heat-treated by use of an RTA such that 
the SOI wafer is placed in a reducing atmosphere of 
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100% hydrogen or a mixed gas atmosphere comprising 
hydrogen and argon at a temperature within the range 
of 1100°C to 1300°C for 1 sec to 60 sec, preferably 1 
sec to 30 sec. The above heat treatment conditions en- 
able reduction of the COP density of the SOI wafer to s 
substantially zero. If the density of COPs on the surface 
of the SOI layer of an SOI wafer can be decreased to 
about 1 particle/cm2, not only TZDB of oxide film but also 
other electrical characteristics such as TDDB are im- 
proved. 10 
[0030] Further, in the SOI wafer produced in accord- 
ance with the method of the present invention, since nei- 
ther the SOI layer nor the buried oxide layer is etched 
and both layers maintain the respective film thicknesses 
they had before the heat treatment, the SOI wafer can is 
exhibit the designed device characteristics. 
[0031] Since an RTA is used, a wafer can be heat- 
treated within a short period of time to thereby improve 
productivity Further, since the amount of hydrogen gas 
to be used decreases, safety in relation to operation can 20 
be secured. 

[0032] An embodiment of the present invention will 
next be described with reference to the drawings. How- 
ever, the present invention is not limited thereto. 
[0033] In the present invention, an RTA is used for ss 
heat treatment of SOI wafers. Examples of such an RTA 
include conventional heat-radiation-type lamp heaters 
and commercially available apparatus, such as SHS- 
2800, product of AST Corp These apparatus are neither 
very complex nor expensive. 30 
[0034] FIG. 3 is a schematic sectional view showing 
an RTA used in the present invention for heat treatment 
of SOI wafers. 

[0035] In FIG. 3, a heal treatment apparatus 10 in- 
cludes a bell jar 1 made of, for example, silicon carbide 35 
or quartz. A SOI wafer is heat-treated within the bell jar 
1. Heaters 2 and 2' are arranged so as to enclose the 
bell jar 1 and are used to heat the wafer. The upper heat- 
er 2' is separated from the lower heater 2, so that power 
supplied to the upper heater 2' can be controlled inde- 40 
pendently of power supplied to the lower heater 2. Of 
course, a heating system is not limited thereto; radiation 
heating or radio-frequency induction heating may be 
emptoyed. A housing 3 is disposed outside the heaters 
2 and 2" so as to serve as a thermal shield. 4S 
[0036] A water-cooled chamber 4 and a base plate 5 
are disposed underneath the bell jar 1 , to thereby isolate 
the interior of the bell jar 1 from the atmosphere. A wafer 
8 is held on a stage 7. The stage 7 is attached to the top 
end of a support shaft 6, which is driven by a motor 9 to so 
move vertically The water-cooled chamber 4 has an un- 
illustrated wafer inlet/outlet port formed therein so that 
a wafer can be horizontally loaded into or unloaded from 
the water-cooled chamber 4. The wafer inlet/outlet port 
is closed or opened by a gate valve. The base plate 5 ss 
has a gas inlet and an exhaust outlet so as to enable 
adjustment of a gas atmosphere within the bell jar 1 , 
[0037] Through use of the above heat treatment ap- 
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paratus 10, an SOI wafer is heat treated in the following 
manner. 

[0038} First, the interior of the bell jar 1 is heated by 
the heaters 2 and 2' to a desired temperature; for exam- 
ple, a temperature of 1100°C to 13O0''C, and is held at 
the temperature. Through independent control of power 
supplied to the separate heaters 2 and 2', there can be 
established a desired temperature distribution within the 
bell jar 1 along the height direction there. Accordingly, 
heat treatment temperature tor a wafer can be adjusted 
by means of the position of the stage 7, or the amount 
of insertion of the support shaft 6 into the bell jar 1 . 
[0039] When the interior of the bell jar 1 is maintained 
at a desired temperature, an SOI wafer is loaded into 
the water-cooled chamber 4 through the wafer inlet/out- 
let port formed in the water-cooled chamber 4, through 
use of an unillustrated wafer handling apparatus located 
adjacent to the heat treatment apparatus 10. The thus- 
loaded SOI wafer is placed on the stage 7, which stands 
by at the lowest position of its vertical movement stroke, 
via, for example, an SIC boat. Since the water-cooled 
chamber 4 and the base plate 5 are water-cooled, the 
SOI wafer situated within the water-cooled chamber 4 
is not heated to high temperature. 
[0040] Upon completion of placing of the SOI wafer 
on the stage 7, the support shaft 6 is immediately driven 
by the motor 9 and inserted into the bell jar 1 so as to 
raise the stage 7 to a position corresponding toa desired 
temperature in the range of 1100°C to 1300"C, thereby 
subjecting the SOI wafer placed on the stage 7 to high- 
temperature heat treatment. In this case, the SOI wafer 
is moved in only about 20 seconds, for example, from 
the bwest standby position of the stage 7 located within 
the water-cooled chamber 4 to a position corresponding 
to the desired temperature. Thus, the SOI wafer is heat- 
ed rapidly. 

[0041] Then, the stage 7 is held stationary at the po- 
sition corresponding to the desired temperature for a 
predeterminedtime(1 sec to 60 sec), thereby subjecting 
the SOI wafer to high-temperature heat treatment for the 
predetermined time. After the elapse of the predeter- 
mined time, the support shaft 6 Is immediately driven by 
the motor 9 and withdrawn from the bell jar 1 , thereby 
towering the stage 7 to the lowest standby position lo- 
cated within the water-cooled chamber 4. This lowering 
motion can also be completed in about 20 sec, for ex- 
ample. Thus, the SOI wafer on the stage 7 is cooled rap- 
idly since the water-cooled chamber 4 and the base 
plate 5 are water-cooled. Finally, the SOI wafer is un- 
loaded from the water-cooled chamber 4 through use of 
the wafer handling apparatus, thereby completing the 
heat treatment. 

[0042] When additional SOI wafers are to be heat- 
treated, since the heat treatment apparatus 10 is held 
at the heat treatment temperature, the wafers may be 
loaded, one by one, into the heat treatment apparatus 
10 to continuously undergo the heal treatment. 
[0043] SOI wafers were heat-treated through single- 
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wafer processing in an atmosphere of 100% hydrogen 
through use of the above-described RTA. In this case, 
argon may be added in order to adjust the reducing pow- 
er of Inydrogen or to increase safety. 
[0044] The heat treatnnent was performed within the 
temperature range of 1100°C to ISOO'C for 1 sec to 30 
sec. SOI wafers used in the experiment were manufac- 
tured as follows. A silicon ingot produced in accordance 
with the Czochralski method was sliced to obtain two 
silicon monocrytalline wafers having a diameter of 8 
inches and crystal orientation <100>, which were then 
mirror polished. Subsequently, an oxide film was formed 
on one wafer (bond wafer) that would become an SOI 
layer, and was brought into close contact with and bond- 
ed to the other wafer (base wafer). Subsequently, the 
thickness of the bond wafer was decreased in order to 
form a thin film on the base wafer. 
[0045] Before undergoing the heat treatment, the 
density of COPs on the surface of the SOI wafer was 
measured, through which COPs were confirmed to be 
present on the surface at a density of about 1 0 particles/ 
cm2. Since the COP density of an SOI wafer cannot be 
measured through use of a particle counter that is gen- 
erally used tor ordinary silicon wafers, the COP density 
was calculated through use of a procedure described 
below in which defects in the buried oxide layer are ob- 
sen/ed in accordance with an HF dip method. This pro- 
cedure allows observation of COPs having at least a 
size such as to penetrate the SOI layer, as etch pits 
formed in the buried oxide layer. 

[0046] FIG. 2 shows the relationship between the heat 
treatment temperature and the ratio of the COP density 
of the SOI layer after the above-described heat treat- 
ment to the GOP density of the SOI layer before the 
above-described heat treatment. 
[0047] As is understood from FIG. 2, the number of 
COPs decreases as the heat treatment temperature is 
made equal to or greater than 1 1 00°C, especially great- 
er than 1200°C, and as the heat treatment time is in- 
creased to 10 seconds or longer, especially as long as 
30 seconds. Therefore, heat treatment under such con- 
ditions are expected to greatly improve device charac- 
teristics. 

[0048] Satisfactory results are obtained when heat 
treatment is performed for a period of time as long as 
30 seconds. Although heat treatment may be performed 
for about 60 seconds for assurance, the effect of improv- 
ing the device characteristics and the like is not en- 
hanced through heat treatment for a period of time long- 
er than 60 seconds, and throughput is lowered. 
[0049] By contrast, when heat treatment is performed 
in a hydrogen atmosphere at a temperature not greater 
than 1200°C for a long period of time (i.e., under con- 
ventional heat treatment conditions); for example, at 
1 1 0CC for 2 hours, the COP density decreases to 9 par- 
ticles/cm^, which indicates that the number of COPs 
scarcely decreases. 

[0050] From the above-described facts, it is under- 



stood that the effect of decreasing COPs present on the 
surface of the SOI layer is enhanced as the heat treat- 
ment temperature is increased and as the treatment 
time is decreased to fall within the range of 1 to 60 sec- 
s onds. 

[0051] As described above, when heat treatment is 
performed in a hydrogen atmosphere at a higher tem- 
perature and for a shorter period of time than in conven- 
tional techniques, COPs can be reduced greatly, without 
10 an SOI layer or a buried oxide layer being etched, so 
that not only TZDB of oxide film of the SOI wafer but 
also other electrical characteristics such as TDDB there- 
of can be improved. 

[0052] As described above, an RTA used In the 
IS present invention was found to be considerably effective 
in heat treatment of SOI wafers, because of the following 

reasons. 

[0053] That is, whe reas etch ing of a bu ri ed oxide layer 
during hydrogen annealing occurs to a remarkable ex- 

20 tent from about 1000°C, elimination of COPs does not 
occur unless the treatment temperature is equal to or 
greater than 1100°C. In the case of, for example, a con- 
ventional vertical-type furnace whose temperature ele- 
vation rate is low, some length of time is required for 

25 reaching a target temperature above HOO'C. There- 
fore, hydrogen invades through COPs penetrating the 
SOI layer until reaching a target temperature, so that the 
oxide layer is etched. In such as case, by the time the 
treatment temperature reaches a higher temperature 

30 where COPs disappear, etch pits have already been 
formed in the oxide layer. 

[0054] By contrast, in the case of an RTA, since the 
treatment temperature increases very quickly and the 
time required for reaching the temperature where COPs 

35 disappear is considerably short, the oxide layer is heat- 
ed to a high temperature without the oxide layer being 
etched, even if COPs penetrating the SOI layer are 
present, whereby COPs disappear. 
[0055] Even in a vertical-type furnace whose temper- 

40 ature elevation rate is low, action and effects similar to 
the above-described action and effects of the present 
invention can be achieved when the temperature eleva- 
tion to 1 1 0O'C is performed in an atmosphere of an inert 
gas such as argon, and hydrogen is added when the 

4S temperature exceeds IIOO'C. However, the vertical- 
type furnace is inferior to the RTA from the viewpoint of 
throughput and an amount of hydrogen gas to be used. 

EXAMPLES 

50 

[0056] The present invention will next be described by 
way of example, which should not be construed as lim- 
iting the inventbn. 

SB 
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Example: 

(1) Fabrication of SOI wafer 

[0057] Two 8-inch silicon wafers that had been sliced 

from an Ingot pulled in accordance with the CZ method 
and had an orientation of <100> were used for fabrica- 
tion of an SOI wafer An oxide film of 0.2 \xm thick was 
formed on a wafer (bond wafer) that would become an 
SOI layer, and the bond wafer was brought into close 
contact with a base wafer. These wafers were then sub- 
jected to bonding heat treatment at 11 OO'C for two hours 
so as to obtain a bonded wafer. The bonded wafer was 
then subjected to grinding, polishing, and gas phase 
etching to obtain an SOI wafer having an SOI layer of 
about 0.1 (im thickness. Six SOI wafers were fabricated 
in the above-described manner, two of which were used 
in Examples, while the remaining four SOI wafers were 
used in Comparative Examples. 

(2) Heat Treatment in Reducing Atmosphere 

[0058] Through use of the RTA, SHS-2800 (product 
of AST Corp.), the above-described SOI wafers were 
subjected to rapid thermal annealing at 1200''C for 10 
sec in an atmosphere of 100% hydrogen. 

(3) Measurement of COPs (Observation of Defects in 
Oxide Layer in accordance with the HF Dip MeVnod) 

[0059] When an SOI wafer having a thin SOI layer is 
immersed into aqueous solution of 50% HF for, for ex- 
ample, 10 minutes, HF reaches the buried oxide layer 
via defects if they penetrate the SOI layer, with the result 
that the oxide layer is etched, resulting in formation of 
etch pits. The etch pits formed in the oxide layer can be 
observed via the thin SOI layer through use of an optical 
microscope. During observation through use of the op- 
tical microscope in the Embodiment, the surface of the 
SOI wafer was scanned in the diametric direction of the 
wafer surface, and the number of pits in a total area of 
about 10 cm2 was measured. 

(4) Results of Measurement 

[0060] One pit was observed on each wafer, which 
means that each wafer had a COP density of 0.1 parti- 
cles/cm^ (see FIG. 1 ). Further, after the heat treatment, 
the SOI layer had a thickness of 0.1 ^m and the buried 
oxide layer had a thickness of 0.2 \im, the same thick- 
nesses as before the heat treatment. 

Comparative Example 1 : 

[0061] Heat treatment and measurement of SOI wa- 
fers were performed under the same conditions as those 

for the Example, except that a conventional batch-type 
vertical furnace was used as a heat treatment appara- 



tus, and heat treatment was performed at 1100°C for 
two hours. On one wafer 86 pits were observed, while 
on another wafer 93 pits were observed, which meant 
that the COP density decreased only to about 9 parti- 
5 cles/cm2 (see FIG. 1). Further, during the heat treat- 
ment, the SOI layer was etched to a thickness of 0.07 
^im, and the buried oxide layer was etched at locations 
where COPs were present, so that pits were formed. 

10 Comparative Example 2: 

[0062] Ninety-nine pits were observed on SOI wafers 
before the wafers were subjected to the heat treatment 
of the present invention, while 102 pits were observed 
'5 on SOI wafers before the wafers were subjected to the 
heat treatment of Comparative Example 1 . Therefore, 
the average COP density was 10 particles/cm^. 
[0063] The present invention is not limited to the 
above-described embodiment. The above-described 
embodiment is a mere example, and those having the 
substantially same structure as that described in the ap- 
pended claims and providing the similar action and ef- 
fects are included in the scope of the present invention. 
[0064] For example, the above-described embodi- 
ment, a description is given of heat treatment for so- 
called bonded SOI wafers in which two silicon monoc- 
rystalline wafers are bonded together via a silicon oxide 
film. However, the present invention is not limited there- 
to and is applicable to SOI wafers fabricated through a 
method in which a silicon wafer and an insulator wafer 
are bonded together to form an SOI wafer, as well as to 
SOI wafers fabricated through a so-called smart cut 
method in which a silicon wafer is bonded to an ion-im- 
planted wafer, which is then delaminated at the ion-im- 
planted portion to obtain an SOI wafer. 
[0065] Further, the above-described embodiment us- 
es the heat treatment apparatus as shown in FIG. 3. 
However, an apparatus for carrying out the invention is 
not limited thereto; any kind of heat treatment apparatus 
may be used so long as the apparatus can rapidly heat 
and cool an SOI wafer and can heat the SOI wafer to 
IIOO'C or more. 



Claims 

1 . A method for heat-treating an SO! wafer in a reduc- 
ing atmosphere, characterized in that the SOI wafer 
is heat-treated through use of a rapid thermal an- 
nealer at a temperature within the range of 1100°C 
to 1300°C for 1 sec to 60 sec. 

2. A method for heat-treating an SOI wafer according 
to Claim 1 , characterized in that said reducing at- 
mosphere is an atmosphere of 100% hydrogen or 
a mixed gas atmosphere containing hydrogen and 
argon. 
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3. A method for heat-treating an SOI wafer according 
to Claim 1 or 2, characterized in that said heat treat- 
ment Is performed for 1 sec to 30 sec. 

4. An SOI wafer heat-treated according to the method s 
described in any one of Claims 1 - 3. 
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FIG. 1 
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FIG. 2 
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FIG. 3 
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